Previously we examined the anti-Habu venom actions of various chelating agents and thiol-compounds, and reported that in general, dithiol-compounds had more potent antitoxic actions than monothiol-compounds (1, 2) . On the other hand, Ogawa et al. reported the application to the living body of 2,3-dimercaptosuccinic acid, which had hitherto been used exclusively as an analytical reagent (3) (4) (5) . Thus the present experiments were an attempt to study the effects of this dithiol-compound on the toxicity of Habu venom.
MATERIALS AND METHODS
One hundred and thirty-seven male ddN strain mice, weighing about 25 g, and 15 male Wistar strain rats, weighing about 250 g were used. The snake venom was freeze-dried (No. 72-1), obtained in 1972 by the Japan Snake Institute (Yabuzukahon-machi, Gunma Prefecture) from the Habu snake (Trimeresurus flavoviridis, Hallowell). The drugs were 2,3-dimercaptosuccinic acid (DMS, Dojindo Co., Japan) and thiosuccinic acid (TMA, Dojindo Co., Japan).
LD50 and logarithm concentration-mortality curve Changes ill blood picture, weights of organs and histological findings ill rats produced by admin istration of crude or DMS-treated venom Five rats were given i.m. 1 mg/0.1 nil of Habu venom into the right femoral region, and 24 hr after, blood samples were taken by heart puncture, to determine total and differential white cell count, red cell count and hemoglobin. The animals were then sacrificed, and various organs, after being weighed, were fixed with Zenker-formalin or 10% formalin, and paraffin embedded and frozen sections, prepared by the routine method, were stained with hematoxylin-eosin, PAS and Sudan black B. Next, 1 mg/0.1 ml of Habu venom was incubated with 5 mg of DMS for 5 min at a room temperature of about 25'C, and then this treated venom or saline (control) was given i.m. into the right femoral region, respectively. There were 5 rats in these groups. The results were compared with those of the above mentioned crude venom given group. 
Neutralizing effects of DMS on Habu venom in mice
With the objective of determining the in vitro neutralizing effect of DMS on 0.2 mg of Habu venom, this compound was given i.m. into the femoral region of mice, and 24 hr thereafter the site of the injection was examined. The findings are included in Table 2 .
After the administration with 0.2 mg of crude Habu venom, marked hemorrhage, edema and myonecrosis covered the entire injected side of the femoral region and extended to the trunk. Swelling, lysis, fragmentation of muscle fibers, and hemorrhage and sporadically aggregates of polymorphonuclear leucocytes between the muscle bundles were observed histologically, The inhibitory effect of DMS-treated venom on myolysis and myonecrosis was not so marked as that on hemorrhage and edema, and even when the venom was treated with DMS in 2.5 times the amount, it still produced the histologically discernible myolysis.
However, the range of myolysis was evidently decreased, being as small as 1/2-1/10 that produced with the crude venom.
Blood picture in rats At 24 hr after the giving 1 mg i.m. per animal of Habu venom, the rats showed the following blood picture: Hemoglobin content was significantly decreased from the level in the control group, and also red and white cell counts tended to decrease; relative neu trophilia and relative and absolute lymphopenia were also observed. When the Habu venom, treated with 5 mg of DMS for 5 min was given to rats, relative and absolute neutro philia and relative lymphopenia were confirmed (Table 3) . Histological findings in rats At 24 hr after the i.m. administration of 1 mg per rat of Habu venom, cells of zona fasciculata were hypertrophic, and sinusoids of the zona reticularis were dilated and hyper emic. Sudanophilic droplets were markedly diminished over the entire cortical zones.
After administration of the DMS-treated Habu venom, lipid droplets of the zona fasciculata were slightly decreased in some cases, but in many, the findings were much the same as seen in the controls (Figs. 2-4 ). In the thymus and spleen, lymphocytes were atrophic after the Habu venom administration, and in the thymus, the border between the medulla and the 
